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MEDIEVAL CLIMATIC ANOMALY AND PUNCTUATED CULTURAL
EVOLUTION IN COASTAL SOUTHERN CALIFORNIA

L. Mark Raab and Daniel O. Larson

Only in the last few years have high-resolution paleoclimatic data become available from coastal southern California. Recent
research in the California Channel Islands, drawing on some of these data, attributes settlement disruptions, disease, and
violence to maritime subsistence distress attendant to elevated sea temperatures in the period from A.D. 1150 to 1300. A
broad range of paleoenvironmental, archaeological, and human osteological data suggest that these stress indicators are
more convincingly correlated with severe late Holocene drought episodes during a portion of the medieval climatic anomaly
(ca. A.D. 800 to 1400). Based on these data, cultural changes in coastal southern California, including violence, declining
health, and emergent social complexity, are similar to events documented in the American Southwest. Cultural adaptations
in both regions appear to have been responding to persistent drought conditions during the late Holocene.

Datos paleoclimdticos de alta resolucion para la costa sur de California han aparecido solamente en los iltimos afios.
Investigaciones recientes en Channel Islands, California, utilizan algunos de estos datos para atribuir disturbios, enfer-
medad, y violencia a los desastres en la subsistencia maritima ocasionados por altas temperaturas marinas en el periodo de
1150 a 1300 d.C. Un amplio rango de datos paleoambientales, arqueoldgicos, y osteoldgicos humanos sugieren que estos
indicadores estdn mds bien relacionados a episodios de sequia severa en el Holoceno tardio durante una porcion de la
Anomalia Climdtica Medieval (ca. 800 a 1400 d.C.). En base a estos datos, cambios culturales en la costa sur de California,
incluyendo violencia, enfermedad, y complejidad social emergente, son eventos similares a aquéllos ocurridos en el Suroeste
norteamericano. Adaptaciones culturales en ambas regiones parecen haber respondido a condiciones de sequia persistentes

durante el Holoceno tardio.

he historical role of paleoenvironmental

research in coastal southern California

archaeology contrasts sharply with con-
tiguous regions of North America. While studies
of the American Southwest have long sought links
between dynamic late Holocene cultural develop-
ments and environmental stresses, few archaeolo-
gists perceived coastal southern California in a
similar light. This perception was fostered in part
by a dearth of high-resolution paleoenvironmental
data from the California coastal region. Just as
importantly, coastal prehistory was dominated for
more than a half-century by two interpretive
themes that all but excluded environmental stress
from theories of culture change. First, the natural
environment was often characterized in terms of
exceptionally high levels of subsistence stability
and productivity. Second, culture change was
attributed fundamentally to intrasocietal forces;
particularly social and economic innovations that

exploited the rich natural environment in progres-
sively more productive ways. The dense, socially
complex coastal populations that emerged in the
last one or two millennia were viewed as the cul-
mination of this happy interplay between cultural
evolution and environment (e.g., King 1976, 1990;
Landberg 1965; Moratto 1984:133-146; Raab
1996).

California archaeologists have long been inter-
ested in Holocene paleoenvironmental change
(e.g., Carbone 1991; Glassow 1996; Glassow et al.
1988; Moratto et al. 1978), including the develop-
ment of southern California’s present
Mediterranean climate. In general terms, it
appears that this environmental regime was estab-
lished during the last 4,000 to 6,000 years, when
harsh (hot/dry) altithermal conditions were
replaced by the modern pattern of warm, dry sum-
mers and cool, moist winters. The region’s domi-
nant chaparral and oak vegetation communities

L. Mark Raab = Department of Anthropology, California State University, Northridge, CA 91330
Daniel O. Larson & Department of Anthropology, California State University, Long Beach, CA 90840

American Antiquity, 62(2), 1997, pp. 319-336.
Copyright © by the Society for American Archaeology

319

This content downloaded from 137.110.192.40 on Thu, 30 Aug 2018 22:05:16 UTC
All use subject to https://about.jstor.org/terms



320

AMERICAN ANTIQUITY

[Vol. 62, No. 2, 1997]

Point Conception
Corral Canyon (CA-SBA-1731)

Santa Cruz 1.
Santa Rosa 1.

ST,

T

San Nicolas 1.

\ Calleguas Creek
(CA-VEN-110)

Little Harbor (CA-SCAI-17) @

Z

0 50 km
E

Los Angeles

Santa Catalina 1.
Point
=3 Loma

San Clemente 1.

Figure 1. Southern California coastal region.

are thought to have emerged after this transition,
stimulating an increasingly broad array of hunt-
ing-and-gathering strategies (Basgall 1987;
Glassow 1996; Glassow et al. 1988; Jones 1996;
McGuire and Hildebrandt 1994). For progressive
cultural evolutionists, this transition was crucial to
the development of complex social formations.
Researchers suggested that in this environment
some late Holocene California hunter-gatherers
attained a level of subsistence productivity and
social elaboration on par with simple agriculturists
in other regions of the world, particularly where
acorns were used (Bean and Lawton 1976).
Although this notion of California “acorn agricul-
ture” has been challenged (Basgall 1987; Raab
1996), it remains a popular theme, particularly in
discussions aimed at public audiences (King 1994;
Martin 1996).

The Chumash Indians are perhaps the premier
example of the expansive possibilities of cultural
evolution envisioned by many theorists for late
Holocene southern California. Brief exploration of
the Santa Barbara Channel area (Figure 1) by six-
teenth-century Spanish explorers offered the first,

albeit sketchy, accounts of Chumash Indian cul-
ture. More sustained contact with Europeans dur-
ing the eighteenth and nineteenth centuries,
particularly with the incorporation of the
Chumash into the Spanish mission system, pro-
duced a substantially more detailed portrait of the
Chumash (Johnson 1988). With the addition of
archaeological and ethnographic research during
this century, a body of information was compiled
that now prompts many scholars to describe the
Chumash as one of the most socially complex
hunter-gatherer populations in native California, if
not the world. Chumash groups frequently are
described as chiefdoms in which hereditary elites
exerted control over highly productive political
economies based on labor specialization and
redistribution of food surpluses (Arnold 1987,
1992; Erlandson 1994, 1996; Johnson 1988; King
1976, 1990; Kroeber 1976:550-573; Landberg
1965; Moratto 1984:126-146).

Although these reconstructions were assem-
bled from an array of archaeological and ethno-
graphic data that steadily expanded during this
century, environmental factors were assigned a
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strikingly static role in prevailing models of
Chumash cultural evolution. For instance, early
luminaries such as Kroeber characterized much of
California as a cornucopia of diverse, easily
exploited foods, thus rendering California Indians
as “perhaps the most omnivorous group of tribes
on the continent” (Kroeber 1976:523-530). This
circumstance followed from the notion that:

the food resources of California were bountiful
in their variety rather than in their overwhelm-
ing abundance along special lines. If one sup-
ply failed, there were a hundred others to fall
back upon [Kroeber 1976:524].

Comments of this kind promoted the idea that
many California groups were exempt from serious
subsistence stress, except perhaps during the most
extreme environmental perturbations. Coastal
zones, such as that occupied by the Chumash,
seemed particularly secure and bountiful, combin-
ing both marine and terrestrial resources. Kroeber
(1976:551) comments that, “Marine life along the
Chumash shores is exceptionally rich, the climate
far famed, and every condition favored the unusual
concentration of population among a people living
directly upon nature.” This view has proven
remarkably durable. For example, fully half of
Landberg’s (1965) classic monograph on the
Chumash deals with the natural resource abun-
dance of the Santa Barbara Channel region.
Similarly, recent characterizations of the Chumash
by Fagan differ from Kroeber only to the extent of
more explicitly correlating social complexity with
environmental richness:

The Chumash exploited a great variety of
food resources . .. ’It may be said that for them,
the entire day is a continuous meal,” wrote one
Spanish missionary marveling at the varied
food resources enjoyed by the Chumash [Fagan
1995:252]....The Chumash achieved a level of
social complexity that represents about the
limit of such complexity possible without
adopting agriculture. Like more complex
hunter-gatherer societies elsewhere in North
America ... they were able to achieve this elab-
oration because of unusually favorable envi-
ronmental circumstances [Fagan 1995:253].

We have no quarrel with Fagan, whose com-
ments are part of a textbook intended to represent
prevailing thought. It is important to note, how-
ever, that these comments largely echo King’s
(1976, 1990, 1994) model of Chumash cultural
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evolution, widely cited over the last two decades.
King (1976) identifies redistribution of diverse
marine and terrestrial resources within an intervil-
lage exchange network as the engine of culture
change. The dynamics of this model fit squarely
within the tradition of progressive social evolu-
tionary  theory  described by  Ames
(1995:155-156):

The elite-as-manager approach sees elites
arising from the needs of complex divisions of
labor for coordination of tasks, task groups, and
information flow. In Service’s (1975) classic
formulation, emerging elites managed regional
specialization in production through redistribu-
tion—leading to the formation of chiefdoms.

Something of this sort is clearly envisioned in
King’s model of Chumash regional exchange:

The operation of the inter-village exchange
system seems to have been essentially an
expression of the profit motive on the individ-
ual level, and the operation of the law of supply
and demand. Effects of the system were to pro-
duce a common resource base for a large area at
the expense of much work [King 1976:296]. . .
. By randomizing the effects of environmental
variability with frequent interaction, the
Chumash were able to use more of their
resources; the degree of their interaction was a
result of the high variability in the resources of
the area. Their frequent use of [shell bead]
money allowed them to average their many
resources efficiently [King 1976:317].

King (1976, 1990) posits, at least implicitly,
millennia of relatively stable and productive envi-
ronmental conditions giving rise gradually to
socioeconomic elaboration. Ethnographic data
and contemporary environmental conditions out-
lined in his intervillage exchange model form the
basis of this reconstruction. This feature of King’s
model, i.e., interpreting millennia of culture
change on the basis of historic cultural patterns,
has recently been criticized (see Arnold 1992;
Arnold and O’Shea 1993). As we shall see below,
King’s model is also open to question for its
uncritical use of historical environmental condi-
tions as an analog of the prehistoric past. It must
be recognized, of course, that King’s model was
formulated over two decades ago, when a paucity
of paleoenvironmental data made it difficult to
hypothesize about how prehistoric environmental
conditions might have influenced Chumash cul-
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tural developments. Even so, King’s model is now
seriously dated in that it fails to reflect the high
degree of dynamism documented by researchers
for modern Mediterranean environments of the
type found in coastal southern California (e.g.,
Davis 1995; Larson et al. 1994; McGinnies et al.
1968), much less the paleoenvironmental trends
discussed here.

Although other investigators have taken pale-
oenvironmental trends into account in discussions
of southern California coastal prehistory (e.g.,
Glassow 1996; Glassow et al. 1988; Jones 1996;
Lambert and Walker 1991), Amold posits specific
connections between the emergence of a Chumash
chiefdom on Santa Cruz Island (Figure 1) and a
combination of late Holocene environmental
stresses. According to this model, island subsis-
tence economies were disrupted by elevated sea
temperatures and severe regional droughts in the
interval between about A.D. 1150 to 1300. Arnold
(1992) argues that during this crisis, chiefs attained
social power through control of resources and spe-
cialized labor required to manufacture marine shell
beads and by trading these beads for mainland
foodstuffs to buffer island food shortages.

If the “Kroeberian” scenario of environmental
richness and subsistence security can be described
as “hunter-gatherers-in-paradise,” research such as
Arnold’s is fueling the emergence of models that
can be characterized as “trouble-in-paradise.” In
the last decade, data from archaeological, paleoen-
vironmental, and human osteological studies have
opened vigorous debate about the nature and tim-
ing of prehistoric culture change in coastal south-
ern California (Fishman 1996). Recent research
suggests the influence of paleoenvironmental
forces powerful enough to stimulate new cultural
adaptations; including a pace of change that was
more “punctuated” than gradual and the ascent of
elites wielding power better characterized as coer-
cive than managerial (Amold 1987, 1992, 1995;
Armold and O’Shea 1993; Raab 1995).

This reappraisal of Chumash cultural evolution
represents a significant departure from the tradi-
tional conceptions of California prehistory exam-
ined earlier. In the present discussion, however,
we draw attention to the paleoenvironmental data
that are fostering new theoretical perspectives. In
the remainder of this paper we examine the marine
paleotemperature and paleoclimatic trends fea-
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tured in Arnold’s model of emergent Chumash
social complexity. This examination shows that
the observed archaeological indicators of stress,
contrary to Amold’s conclusions, are more con-
vincingly correlated with paleoclimatic trends
than marine temperature conditions. These corre-
lations also suggest that Santa Barbara Channel
populations were responding to late Holocene cli-
matic perturbations whose effects were felt far
beyond southern California.

Marine Paleotemperature

As noted earlier, Amold’s work links two paleoen-
vironmental variables to culture change: elevated
sea temperature and severe droughts (1987, 1992,
1995). She argues that both forces struck the
Channel Islands between about A.D. 1150 to
1300, creating unusually stressful conditions for
coastal hunter-fishers (Arnold 1992:70). But how
did these two types of stress affect the extant cul-
tural adaptations? This unresolved question is
important because sea temperature and drought
entail different kinds of stress and, therefore, seem
likely to have required different adaptive
responses by human populations. Unraveling the
relative impact of sea temperature variation and
drought is essential, if we are to have an accurate
understanding of the role of paleoenvironmental
forces in shaping culture change. In the present
discussion it may be helpful to consider these
forces separately before looking at their relative
utility in accounting for key aspects of the archae-
ological record.

A number of researchers have drawn attention
to the possible role of marine paleotemperature in
determining the productivity of hunter-fisher sub-
sistence economies of the southern California
coast (Amold 1987, 1992; Colten 1992, 1994;
Glassow et al. 1988; Lambert and Walker 1991).
This marine paleotemperature model features two
important components. One of these components
is an 8,000-year record of sea surface temperature
(SST), based on analysis of temperature-sensitive
radiolarian fossils in varved sea cores from the
Santa Barbara Basin (Pisias 1978, 1979) (Figure
2a). A second component is the postulated effect
of SST variation on kelp growth. Proponents of
this model note that magnificent “kelp forests” of
the genus Macrocystis (giant brown algae) support
a prolific web of life that includes fish, sea mam-
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Figure 2. Comparison of sea temperature, moisture, and tree-ring records from southern California.

mals, and birds (Foster et al. 1983). These kelp
bed species, frequently found in archaeological
faunal assemblages, were of prime importance to
coastal peoples, particularly inhabitants of the
California Channel Islands, where terrestrial foods
were comparatively scarce (Amold 1992;
Erlandson 1994; Glassow and Wilcoxon 1988;
Glassow et al. 1988; Landberg 1965, 1975; Raab
and Yatsko 1990).

Although many factors condition kelp abun-

dance (Foster et al. 1983; Manley 1983; Tegner
and Dayton 1987), the paleotemperature model
emphasizes the fact that water temperatures above
20°C have a destructive impact on kelp beds
(Arnold 1992; Colten 1992; Glassow et al. 1988).
If we posit that warm-water periods in the past
were hostile to the existence of kelp forests, we
may then logically expect that human populations
experienced depressed maritime subsistence con-
ditions during such episodes.
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Armold (1992) believes that this kind of stress
affected the inhabitants of Santa Cruz Island from
about A.D. 1150 to 1300; a time interval defined by
Amnold as the Transitional period or the
Middle-Late Transition. By either name, this
episode is described as a time of “environmental
disruption” spurred by destruction of kelp beds,
leading to “rapid social evolution” and the emer-
gence of a chiefdom on Santa Cruz Island (Arnold
1992:66). As pointed out earlier, this argument con-
tends that chiefs solidified their power through con-
trol of specialized labor and trade. Thus, elevated
SST during the Transitional period plays the crucial
role of a “kicker” that set cultural change on a tra-
jectory of increasing socioeconomic complexity.

Paleoclimate

Only in the last decade has it become possible to
examine prehistoric culture change on the south-
ern California coast in relation to a range of rela-
tively high-resolution paleoclimatic records. One
of the most important of these is a 7,000-year
pollen record based on a radiocarbon-calibrated,
687-cm core taken from the San Joaquin Marsh,
located 7 km from the Pacific Ocean at the head of
Newport Bay, Orange County, California (Davis
1992). This record (Figure 2b) reflects major shifts
in effective moisture, particularly during the late
Holocene. Davis (1992:92-93) notes that:

The percentage pollen diagram is dominated
by the “Other Compositae” and Chenopod-
iaceae-Amaranthus curves. Prior to ca. 3000 yr.
B.P. Compositae dominates (40-70%), but from
ca. 3000 to 500 yr. B.P. it is supplanted by
Chenopodiaceae-Amaranthus (40-70%). Chen-
opodiaceae-Amaranthus pollen is produced by
xerophytic plants in and around the marsh. . . .
“Other Compositae” pollen is produced by
many freshwater marsh plants . . . but is also
abundant in California grassland. . . . Whether
the source is grassland or marsh, a preponder-
ance of Compositae pollen indicates vegetation
more mesic than that characterized by
Chenopodiaceae-Amaranthus dominance.

Since the San Joaquin Marsh exists between
fresh- and saltwater conditions, decreased stream
flow and lower discharge of springs feeding the
marsh permitted saltwater incursion, beginning
about 1,800 years B.P. (Figure 2b). These incur-
sions are marked by relatively low pollen deposi-
tion and sedimentation rates and the presence of
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marine-estuarine organisms, such as dinoflagel-
lates and foraminifera, and the pollen of salt marsh
plants (Davis 1992:93). Conversely, periods of
high stream flow are marked by comparatively
rapid sedimentation rates, abundant paly-
nomorphs, and high percentages of Compositae
pollen (Davis 1992:92-98).

Tree-ring data have long been recognized as an
important indicator of precipitation rates and other
paleoclimatic phenomena, but only recently has
information of this kind become available from
coastal southern California. Larson and
Michaelsen (1989) and Larson et al. (1994) have
expanded our understanding of the late Holocene
paleoclimate of the southern California coast with
a 1,600-year tree-ring record. Commencing A.D.
400, this record (Figure 2c¢) was produced with
data from trees located in the Transverse Ranges
of central Santa Barbara County, California (ca.
140 km northwest of San Joaquin Marsh) and
from San Gorgonio Mountain (ca. 200 km east of
Santa Barbara). Larson and Michaelsen
(1989:22-23) offer the following summary of
regional dendro-precipitation trends:

During the first 150 years of the reconstruc-
tion, A.D. 500 to 650, climatic conditions were
characterized by moderately low precipitation
levels. This period was followed by very low
rainfall levels which lasted from A.D. 650 to
800. Extreme drought was experienced
between A.D. 750 to 770. The succeeding 200
years, A.D. 800 to 1000, was a sustained high-
interval unmatched in the entire 1600 year
reconstruction . . . . Between A.D. 1100 to 1250
climatic conditions maintained a sustained low
for a period of more than 150 years. The inter-
val between A.D. 1120 to 1150 was particularly
harsh.

Pollen and tree-ring records may record local
conditions rather than trends that are representa-
tive of larger regions. The moisture trends recon-
structed by Davis (1992) and Larson and
Michaelsen (1989) are reinforced, however, by
paleoclimatic evidence from other regions of
California. Enzel et al. (1989) report that shallow
lakes existed twice in the Silver Lake playa of the
Mojave Desert during the late Holocene. They
show that Silver Lake playa, located at the termi-
nus of the Mojave River, receives only extreme
floods, small to medium floods being filtered out
by the Mojave River before they reach the termi-
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nal playa. A drill core from Silver Lake playa pro-
duced lacustrine sediments indicative of two lake-
forming episodes; one at 3,620 + 20 radiocarbon
years B.P. and the other at 390 + 90 radiocarbon
years B.P. (Enzel et al. 1989:44—-45). Enzel et al.
conclude that these two episodes resulted from
atmospheric forcing patterns that allowed unusu-
ally severe North Pacific storms to enter southern
California. The second lake-forming episode at
Silver Lake playa (390 +90 years B.P.) corre-
sponds to a sharp upturn in moisture at San
Joaquin Marsh and in the Sierra Nevada
(Graumlich 1993). This upturn corresponds to the
beginning of the Little Ice Age (ca. A.D. 1400 to
1870), a period marked by global cooling and gen-
erally increased moisture in the western United
States (Graumlich 1993; Pielou 1991:308-309).
The two Silver Lake flood episodes also corre-
spond to intervals of comparatively high moisture
at San Joaquin Marsh (Figure 2b).

Conversely, several indicators point to
decreased moisture and/or elevated temperatures in
the period between the Silver Lake Playa floods.
Bristlecone tree rings in the eastern Sierra Nevada
of California show decreased moisture accompa-
nied by a sharp rise in temperature at about A.D.
1100 (Mehringer 1986:49-50). Based on analysis
of fossil pack rat middens, Cole and Webb (1985)
conclude that the eastern Mojave Desert was drier
than at present between 500 and 2,000 years B.P.
Similarly, Graumlich’s (1993) tree-ring research in
the southern Sierra Nevada points to warmer-than-
present summer temperatures for the period of
about A.D. 1100 to 1450. Graumlich (1993:254)
argues that while this period experienced relatively
severe moisture conditions, it was but one of many
episodes of extended drought (> 20 years) during
the last 1,000 years. Indeed, somewhat ominously,
Graumlich (1993:255) notes that:

Furthermore, results presented here indicate
that high precipitation levels of the mid-20th
century have occurred only three times in the
previous 1000-year record. These results sug-
gest that current drought in California is not an
anomaly when considered in a long-term con-
text and that agricultural, industrial, and urban
systems that are dependent on water resources
are highly vulnerable to disruption.

Some of the most dramatic evidence of climatic
deterioration in this time frame is provided by
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Stine (1994), who obtained radiocarbon dates from
the growth rings of trees drowned in Sierra Nevada
lakes, streams, and marshes. Trees were able to
invade these habitats during low-water stands, later
to be killed by rising stream and lake levels.
Radiocarbon dates show synchronous dry periods
in four locations, indicating a regional pattern of
drought. Stine (1994:549) reconstructs two “epic”
droughts between about A.D. 892 to 1112 and A.D.
1209 to 1350; the first event lasting more than 220
years and the second more than 140 years. Stine
(1994) also points out that these events fall within
a time frame long recognized by paleoclimatolo-
gists as one of the most dynamic of the late
Holocene. Variously dubbed the Medieval Warm
period, Medieval Climatic Anomaly, and other
terms (Graumlich 1993; Jones et al. 1996; Stine
1994), the period defined here as existing roughly
from A.D. 800 to 1400 (see Jones et al. 1996) is
correlated with a range of relatively extreme tem-
perature/moisture conditions around the world,
including persistent droughts in California.

In coastal southern California, the events
described above appear to be reflected in moisture
levels recorded at San Joaquin Marsh and in
Larson and Michaelsen’s tree-ring data (Figure 2b
and 2c). Two specific points are worth noting here.
First, the California coastal tree-ring and pollen
records suggest fluctuating but generally declining
moisture levels synchronous with the Medieval
Climatic Anomaly, as outlined above (ca. A.D.
800-1400). Second, Arnold’s Transitional period
(ca. A.D. 1150-1300) falls near the end of this
time span—i.e., within an interval documented by
Stine (1994) and Graumlich (1993) as one of the
most climatically rigorous of the last millennium.
An important question remains, however. How are
these trends correlated with patterns of culture
change? The available data suggest that climatic
deterioration during the Medieval Climatic
Anomaly is correlated with relatively rapid and
dramatic cultural changes in southern California
and elsewhere, including settlement pattern shifts,
declining health conditions, and the emergence of
more complex social formations.

Discussion

Although Arnold (1992) and Colten (1992, 1994)
identify disrupted settlement patterns and poor
health conditions on the Channel Islands as indi-
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cators of stress imposed by elevated sea tempera-
ture and drought during the Transitional period,
sea-temperature-induced subsistence failures
appear to be identified as the primary source of
stress. We argue that the stress indicators identi-
fied by Arnold and Colten are more convincingly
correlated with moisture trends than marine sub-
sistence problems. Several lines of evidence bol-
ster this argument.

Our conclusions rest, in part, on an evaluation
of the subsistence evidence, including Arnold’s
Santa Cruz Island data, undertaken elsewhere
(Raab et al. 1995). While a detailed analysis of the
pertinent marine subsistence data exceeds the
scope of the present discussion, Raab et al. (1995)
point out that there is little evidence of depressed
marine food productivity during the Transitional
period on Santa Cruz Island or at any other loca-
tion in the region. In fact, evidence from Channel
Islands and mainland archaeological sites contra-
dicts the prediction that high sea temperatures are
correlated with marine subsistence failures. In the
Santa Barbara Channel, for instance, recent faunal
data from site CA-SBA-1731 (Corral Canyon), the
most intensively analyzed Transitional-period site
to date on the mainland (Erlandson 1993:191),
shows a pattern in which maritime subsistence
productivity peaked during what was ostensibly
the interval of highest water temperatures during
the Transitional period (Raab et al. 1995:302).
Located only 50 km from Santa Cruz Island, this
site presents a serious challenge to the view that
coastal economies of the Santa Barbara Channel
region “crashed” during the Transitional period.
Similarly, evidence from Santa Catalina and San
Clemente islands, southern members of the
Channel Islands, fails to show depressed subsis-
tence conditions coincident with warm sea tem-
peratures (Porcasi 1995; Raab et al. 1995). Recent
research by Jones (1995) and Jones et al. (1996)
on the central California coast also found little evi-
dence of marine subsistence disruptions during the
Transitional period.

Archaeological Stress Indicators

Two archaeological indicators of stress arising
from the paleoenvironment are identified by
Armnold: site occupational trends and the health sta-
tus of coastal populations during the Transitional
period. Amold (1992:75-76) points to a wide-
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spread pattern of site abandonment on Santa Cruz
Island during the Transitional period:

Bead and microlith assemblages from sur-
face collections and augering and testing pro-
grams indicate that several important Middle
period quarries were abruptly abandoned at ca.
A.D. 1200-1300, including sites SCRI-93,
-127, -257, -394, -395, -396, -408, -409, -412,
-414, -415, -417, -419, -474, and -495.
Populations departed virtually simultaneously;
sites with uninterrupted Middle to Late occupa-
tions are unexpectedly few in number across
the island. Indeed, most Middle period locali-
ties are not reoccupied during the Late period,
and few sites have generated '*C dates or
assemblages that are demonstrably from the
A.D. 1200-1300 era.

Arnold (1992:76) also notes that detailed strati-
graphic studies performed on Santa Cruz Island
sites, including SCRI-191 (Cristy Ranch) and
SCRI-240 (Prisoners Harbor), indicate that occu-
pational hiatuses are present at these sites between
about A.D. 1250-1300. A settlement pattern study
by Petersen (1994) on Santa Cruz Island yields a
similar pattern of occupational hiatus during the
Transitional period.

High rates of disease and violence during the
Transitional period in the Channel Islands are also
cited by Arnold (1992:76) as indicators of stress:

If human populations are stressed by subsis-
tence deficiencies, then skeletal analyses may
reveal increased incidence of cribra orbitalia
(cranial osseous lesions associated with ane-
mia; a form of porotic hyperostosis), Harris
lines in long bones, dental hypoplasia (signs of
disrupted growth due to acute nutritional stress
or disease), or other indicators of subsistence
stress. . . . Skeletal evidence may also be
employed to identify competition for important
resources. Recent studies suggest that records
of violence through different eras of island pre-
history vary, including rising incidences of
depressed cranial bones suggestive of nonlethal
clubbing that may coincide with warm-water
cycles.

Returning to our earlier question, how are these
stress indicators related to specific paleoenviron-
mental forces? We suggest that a closer examination
of the patterns identified by Amold reveals interest-
ing results as regards the relative influence of sea
temperature and drought on settlement patterns and
health conditions during the Transitional period.
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Settlement Patterns

To date, few archaeological studies in southern
California have attempted to document the influ-
ence of drought on cultural patterns. Just the same,
it is possible to glean a few insights into the prob-
able impacts of drought on regional settlement
patterns, economy, and social relations with exist-
ing archaeological and human osteological data.
True (1990) provides a case study, perhaps the
most comprehensive to date, of prehistoric cultural
patterning attributable to water sources along the
southern California coast. Geological patterns,
runoff rates and precipitation catchment size were
used to estimate water availability within the San
Luis Rey River drainage system of Northern San
Diego County (True 1990:41-50). The distribution
of archaeological sites of differing ages was exam-
ined in relation to these variables. True
(1990:53-54) found that early Holocene settlement
patterns (Pauma Complex, or Milling Stone
Horizon) were associated with both perennial and
ephemeral streams—a pattern suggesting that water
was widely available during this time. On the other
hand, sites occupied during the late Holocene (San
Luis Rey I and San Luis Rey II) show a clear ten-
dency to be associated with perennial water sources:

For the central San Luis Rey River drainage,
site distribution patterns suggest an increasing
dependence on the consistently reliable water
supplies. This patterning is seen as part of a
shift from a relatively open, broad-based sub-
sistence (Pauma Complex) to an increasingly
structured sociocultural situation with defined
territories, trespass rules, and probably an
increased dependence on the acorn as a staple
food (San Luis Rey II) [True 1990:57].

Although True (1990:57-58) considered cli-
matic change as a cause of this pattern, he attrib-
uted shifting settlement patterns primarily to
pressures arising from population growth. His
insightful analysis was carried out, however, with-
out the benefit of currently existing paleoclimatic
records. In light of these records, the late Holocene
settlement trends described by True are striking,
for these trends reflect the sort of shifts that one
would anticipate in an environment experiencing
increasingly punishing moisture conditions.

Cross-cultural studies provide ample evidence
that fishing, hunting, and gathering societies are
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quickly and significantly affected by shifts in envi-
ronmental conditions, including moisture
(Cashdan 1985, 1987, 1990; Colson 1979; de
Garine and Harrison 1988; Dirks 1980; Halstead
and O’Shea 1989; Hitchcock 1979; Maclachlan
1983; Spielmann 1986; Wiessner 1982). Coastal
southemn California consists of highly dynamic ter-
restrial ecosystems, where the effects of increased
or decreased precipitation levels have profound
impacts on the region’s biota (see Larson et al.
1994). McGinnies et al. (1968) classify southern
California as an arid zone, making a scarce water
supply the most critical factor governing reproduc-
tion levels of plant and animal lifeforms. While the
relationship between moisture and the abundance
of plants and animals is complex, there can be lit-
tle doubt that sustained low levels of precipitation
have a profound impact on terrestrial ecosystems
(Noy-Meir 1973), including depressed food
resources for hunter-gatherers. Another source of
stress under such conditions is a decline in dis-
charge from springs and streams (Bowen 1982),
which may dry up altogether. Water levels in estu-
aries and coastal marshes are significantly reduced
as well (Bowen 1982; Deacon and Minckley 1974;
Ford 1982). Increases in evapotranspiration signif-
icantly elevate the salinity and decrease the pro-
ductivity of these sensitive habitats in a manner
suggested, for example, by the pollen data from
San Joaquin Marsh (Davis 1992).

If the late Holocene settlement dynamics
described by True (1990) are consistent with the
declining levels of moisture documented by recent
paleoclimatic data, the occupational hiatuses doc-
umented by Arnold (1992:75-76) and Petersen
(1994) for Santa Cruz Island may also be explica-
ble in terms of these same dynamics. The Channel
Islands are comparatively small precipitation
catchments, a circumstance likely to make
regional droughts particularly devastating to
islanders. Intriguingly, the single example (RP-3)
of 39 Santa Cruz Island archaeological sites iden-
tified by Petersen (1994:219-221) as containing a
Transitional-period cultural component is a rock
shelter thought to have been occupied because of
its proximity to a perennial water source.

Testimony of the Dead

Some of the most important data on how human
populations experienced the Transitional period is
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recorded in the skeletons of people who lived dur-
ing this interval. A substantial body of information
published during the last decade demonstrates that
Transitional-period populations experienced some
of the highest levels of malnutrition, disease, and
violence contained in the entire Holocene osteo-
logical record. Surprisingly, the possible cultural
and paleoenvironmental correlates of this record
have not been extensively explored to date by
archaeologists.

As we noted above, Arnold (1992:76) cites a
high frequency of cribra orbitalia as a biological
indicator of stressful conditions around the time of
the Transitional period. This pattern is also pointed
out by Colten (1994:201), who notes that:

Physical anthropology provides evidence of
nutritional stress and interpersonal violence
just prior to the Transitional period, the time of
prolonged warm water. . . . The health of people
in the region generally declined prior to this
period. Periosteal lesions, which are indicators
of trauma, pathogens or nutritional deficien-
cies, become common. Cribra orbitalia, which
indicates childhood anemia, was also common.

It is not clear in the discussions by Arnold
(1992) and Colten (1994) whether cribra orbitalia
(porotic hyperostosis) is attributed to pathogens
or nutritional stress, although Arnold (1992:76)
appears to attribute cribra to nutritional deficien-
cies. This is not an obscure point, however.
Determining the probable etiology of cribra
orbitalia in the Transitional period is of consider-
able significance in reconstructing paleoenviron-
mental conditions. A study of the incidence of
cribra orbitalia in the prehistoric Channel Islands
and adjacent mainland coast by Walker (1986)
identifies two possible causes: chronic anemia
resulting from iron-deficient foods and/or loss of
iron through diarrheal disease during childhood.
Walker (1986:346) argues that in the prehistoric
Channel Islands, “High nutrient losses associated
with diarrheal disease may often be more signif-
icant in the etiology of cribra orbitalia than a low
intake of essential nutrients.” He reaches this
conclusion in part by noting that marine foods
generally are rich in dietary iron (Walker
1986:346). Walker also observes that the inci-
dence of cribra is inversely related to island size;
i.e., the smallest islands reflect the highest inci-
dence of this condition:
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In view of the sanitation problems the
islanders are likely to have faced and the well-
documented role of diarrheal infections in the
etiology of childhood anemia, it seems likely
that contamination of water sources with
enteric bacteria contributed significantly to the
porotic hyperostosis. The extensive drainage
system of the Santa Barbara mainland provided
Indians living there with numerous springs,
streams, rivers, and sloughs. This abundant
supply of alternative water sources would tend
to decrease the risk of water contamination
through heavy use. On the Channel Islands, in
contrast, sources of drinking water are quite
limited and many people would be forced to
use a small number of freshwater springs.
Aggregation of people around these heavily
used springs would greatly increase the danger
of water contamination [Walker 1986:351].

If Walker is correct, the causal link in this pat-
tern is contaminated drinking water rather than
limited dietary iron. This connection is provoca-
tive: if cribra orbitalia was particularly widespread
during the Transitional period, does this mean that
use of water sources intensified? Walker’s
(1986:351) scenario is couched in terms of the rel-
atively greater scarcity of water on the Channel
Islands than the mainland, but what would be the
result if the number of water sources throughout
the region were shrinking under the impact of cli-
matic deterioration? The observed disease pattern,
particularly as related to island size, seems more
likely to be related to the availability of water than
marine food items. This evidence takes on addi-
tional weight when added to the occupational hia-
tuses described by Arnold (1992) and Petersen
(1994) for Santa Cruz Island and the mainland set-
tlement patterns reconstructed by True (1990). All
of these patterns could be viewed as logical corre-
lates of Transitional-period settlement patterns
reacting to shrinking water sources.

The incidence of other types of disease and vio-
lence yields another striking perspective on gen-
eral health conditions in the coastal zone during
the Transitional period. As one of the authors
(Raab 1996) points out elsewhere, osteological
data from the Santa Barbara Channel area appear
to reflect gradually rising rates of disease and vio-
lence across the span of the Holocene. This pattern
appears to be linked to long-term processes of sub-
sistence intensification and resource depletion
(Raab 1996; see also Glassow 1996). Despite this
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pattern, several skeletal indicators of health,
including trauma attributable to interpersonal vio-
lence, peak sharply during the Transitional period.

In a study by Lambert (1993), Channel Islands
cemetery populations, spanning perhaps 8,000
years, were compared in relation to skeletal
indices of health. Burials were assigned to five
sequential periods: Early Early period (EE), or
from 6000 to 3500 B.C., Late Early period (LE),
3500 to 1400 B.C.; Early Middle period (EM),
1400 B.C. to A.D. 300; Late Middle period (LM),
A.D. 300 to 1150, and Late period (L), A.D. 1150
to 1782 (Lambert 1993:913). These are admittedly
broad slices of time, necessitated by the fact that
some burials can only be assigned approximate
ages. Even so, this timescale offers a useful means
of examining long-term health trends.

While many factors involving health do not
produce osseous evidence, skeletal indicators can
offer insight into patterns of growth and develop-
ment, disease and trauma. Lambert examined the
frequency and extent of periosteal lesions and
stature as health indicators. The utility of the for-
mer as a health indicator follows from the fact
that:

Periosteal lesions are osseous plaques that
form on the external cortical surfaces when
agents such as blood or pus lift the periosteum
off the bone, stimulating the osteoblastic cells
along the inner layer of the periosteum to lay
down new bone. ... This inflammatory response
(periostitis) can result from infectious disease,
nutritional deficiencies, or trauma. . .. On dry
bone, periosteal lesions vary in appearance
from discrete, superficial patches to nonspe-
cific areas of swelling. . . . They most often
occur on the shafts of the long bones (Lambert
1993:510).

Lambert (1993:511) also notes that, while sev-
eral factors control stature, including genetic dif-
ferences between populations and inbreeding,
short stature is frequently associated with child-
hood disease and undernutrition:

Based on our knowledge of the relation
between stature and environment, and in the
absence of evidence for circumstances in which
inbreeding is likely to occur, temporal variation
in femur length can be used to identify changes
in food supply and in the disease load of a pop-
ulation.

Lambert’s data are plotted in Figure 3. There,
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data series 1 and 2 show the frequency of
periosteal lesions. Data series 1 shows the per-
centage of all burials with evidence of bone
lesions, while series 2 displays the percentage of
all tibiae with a least one periosteal lesion. Series
3 gauges the severity of periosteal lesions, based
on a ratio of the length of lesions in relation to the
length of the long bones on which they occur.
Series 4 and 5 show long-term variation in male
and female stature. This variation is expressed in
the percent of individuals whose stature is above
or below the average stature of males and females
for all time periods (“0” line = mean stature for all
populations).

Health also has an important behavioral dimen-
sion in rates of interpersonal violence. Walker
(1989a) documents a pattern, referred to earlier by
Arnold (1992:76), in which sublethal compression
fractures of the skull occur with some frequency.
The number of these injuries varies according to
locality and time period, but about 19 percent of
all crania examined from the Channel Islands
exhibited one or more fractures (Walker
1989a:313). The frequency of these injuries, along
with their characteristic size and form, indicates a
pattern of behavior in which, typically, blows were
delivered to the front and top of the skull. Most of
these injuries show evidence of healing, and a
number of crania reveal two or more fractures.
Walker interprets this type of trauma as evidence
of a style of combat intended to injure an opponent
but not to inflict death (Walker 1989a:319).

Significantly, Walker (1989a:314 and 318)
shows that these injuries increase over the
Holocene, reaching their highest frequency in the
Late Middle and Late periods, as defined by
Lambert (1993). Figure 3 shows the mean per-
centage of burials with compression fractures by
time period for populations of the northern
Channel Islands and adjacent mainland coast
(from Walker 1989a:314).

The trends plotted in Figure 3 should be
approached with caution, since the frequency of
some skeletal traits could be gauged only on the
basis of a small number of burials—a more acute
problem for the earlier time periods (Lambert
1993:513). The timescale in Figure 3 should also
be viewed as fairly crude owing to the difficulty of
assigning an exact age to some burials. Even with
these caveats in mind, however, the trends in
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Figure 3. Changes in frequency and severity of periosteal lesions and stature and cranial trauma for Santa Barbara

Channel populations (from Lambert 1993; Walker 1989a).

Figure 3 suggest significant, long-term changes in
health conditions. For example, data series 1, 2,
and 3 suggest that the frequency of bone lesions
increased across the Holocene.

As stature drops below the mean stature line for
the Holocene as a whole, the incidence of disease
increases sharply. Incidence and severity of
periosteal lesions peaks during the Late Middle
period, or between about A.D. 300 to 1150, while
stature continues to decline (data series 4 and 5).
Lambert (1993:517), comparing the stature of
early and late Holocene burial populations, points
out that

The total loss in average femur length is 2.8
centimeters (2.6 for males, 3.0 for females).

Since femur length accounts for approximately

27 percent of a person’s total height . . . this

roughly translates into an average reduction in

stature overall of about 10 cm between the ear-
liest and latest populations.

Inbreeding is a conceivable factor in stature
reduction among relatively isolated island popula-
tions. Nevertheless, the inverse relationship

between disease and stature in Figure 3 implicates
the former as a plausible cause of the latter.
Interpersonal violence, as measured by compres-
sion fractures of the skull, also reaches a peak dur-
ing the Late Middle and Late periods, or the time
interval with the greatest incidence of disease and
stature reduction.

Do these island trends have any significance for
the mainland, or are the islands a special case? Did
island populations face particularly difficult prob-
lems of environmental or social circumscription,
problems unrelated to conditions on the mainland?
These questions are answered by Walker and
Lambert’s (1989) study of the Calleguas Creek
(CA-VEN-110) site on the Ventura County coast
about 30 km from Santa Cruz Island. Radiocarbon
dates indicate that use of the Calleguas Creek
cemetery peaked in the A.D. 1200s, or during the
Transitional period (Raab 1995). Walker and
Lambert’s (1989) study of dental hypoplasia,
inflammatory bone legions, stature, and traumatic
injuries at Calleguas Creek reveals some of the
most severe health conditions observed in the
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study region for any time period (Walker 1989b).
Walker and Lambert (1989:208) characterize the
Calleguas Creek burial population in the following
terms:

Inflammatory bone lesions are common in
the Ven-110 skeletal collection. One or more
lesions were present in 24% of the discrete
burials from the site. . .. Although most of these
lesions are the result of osteoperiostitis, several

_burials also show evidence of endosteal
involvement. . ..

The frequency of inflammatory lesions at
VEN-110 is about the same as that at SCRI-110
[28 percent, Santa Cruz Island] and less than
that at SCRI-83 [33 percent, Santa Cruz
Island]. Lesions are much more common at
these Middle and Late period sites than at the
Early period site, SCRI-3 [12 percent, Santa
Cruz Island]. . . .

Although the number of VEN-110 burials
with lesions is not particularly high, the affected
individuals stand out because of the severity of
their lesions and the high frequency of multiple
lesions indicative of systemic infection.

Stature data yield equally compelling evidence
of stress:

The stature of the people buried at VEN-110
was smaller than that of all other sites we have
studied except SBA-60 [Santa Barbara
County]. . . . These data suggest that, at both
sites, people were living under conditions that
disrupted the growth and development of chil-
dren [Walker and Lambert 1989:210].

Average height of the Calleguas Creek burial
population (mean = 159.8 cm) is among the short-
est known for all time periods in the study region
(Walker and Lambert 1989:211; see also Lambert
1993).

Traumatic injuries also point to exceptionally
high levels of lethal violence in the Calleguas
Creek population:

Traumatic injuries associated with warfare
are common at VEN-110. About 10 percent of
the adults have evidence of arrow wounds. One
person had three arrow points embedded in the
vertebral column and another individual had an
arrow point in the pelvis. An additional person
had a fractured arrow point encapsulated in
reactive cancellous bone. Fragments of arrow
points that shattered upon impact were found
with two additional burials [Walker and
Lambert 1989:210].

Lambert and Walker (1991:970) argue that this

pattern of violence may have been instrumental in
the adoption of the bow and arrow, which appears
in the Santa Barbara Channel region sometime
after about A.D. 500. If so, this early “arms race”
underscores the great impact of violence during
the Transitional period.

The trends described above cannot be attrib-
uted to paleoclimatic factors alone, since declining
health appears to be a trans-Holocene phenome-
non. Undoubtedly, a number of factors were
involved in these changes. Lambert and Walker
(1991:967-970), for instance, cite increasing pop-
ulation density during the Holocene as an impor-
tant factor in the susceptibility of coastal
populations to environmental stresses (see also
Raab 1996). It is difficult, nonetheless, to escape
the conclusion that dramatically declining health
conditions during the Transitional period are cor-
related with evidence of climatic deterioration
during the Medieval Climatic Anomaly.

A Transregional Perspective

Arnold’s (1992) model is astute in citing environ-
mental stress as a key agent of late Holocene cul-
ture change, but her focus on Santa Cruz Island
does not adequately reflect the regional scope of
settlement, health, and violence patterns associ-
ated with the Transitional period. Arnold’s model
may also obscure important long-term trends by
focusing too narrowly on the Transitional period.
Paleoclimatic data examined earlier suggest that
moisture conditions began to deteriorate cen-
turies before this period. Using Davis’s (1992)
pollen data, the longest continuous record of
moisture conditions currently available in the
study region, Figure 4 shows that deteriorating
moisture conditions closely track a long-term
decline in health; more so than the pattern of ris-
ing and falling sea temperatures (Figure 2a).
These data suggest that if the stress responses
observed in the Transitional period may be char-
acterized as a “crash” in relation to settlement
and subsistence conditions, these problems prob-
ably developed over a considerable period of
time. Despite such a trend, it seems reasonable to
hypothesize that late Holocene coastal southern
California was affected by moisture deficits that
were eventually severe enough to alter existing
cultural adaptations.

Although Channel Islands populations may
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Figure 4. San Joaquin Marsh and Sierra moisture levels compared to health trends in the Santa Barbara Channel
region (Davis 1992; Lambert 1993; Stine 1994; Walker 1989a).

have experienced more severe moisture conditions
than the mainland during these episodes, it
appears that coastal populations throughout the
region were at increasing risk of disease, malnu-
trition, and violence brought about by shrinking
supplies of water and terrestrial foods. Depressed
terrestrial food supplies may help to explain why
at least 76 percent of the animal protein consumed
during the Transitional-period occupation of the
mainland Corral Canyon site (CA-SBA-1731) was
obtained from marine sources (Erlandson
1993:191). These resources, particularly in con-
junction with surviving water sources in coastal
streams, may have attracted populations to coastal
refugia (Jones et al. 1996; Raab 1995). In this con-
nection, there may be other interesting hints of
shifting settlement patterns on the mainland dur-
ing the Transitional period, including the results of
research on late prehistoric archaeological sites
near the Ballona Lagoon, coastal Los Angeles
County, California. Commenting on the distribu-
tion of sites on bluff tops overlooking Ballona
Creek at approximately A.D. 1000, Altschul et al.
(1992:366-367) note, “The bluff top, occupied for

the proceeding 2,000 years, was virtually aban-
doned, with settlement being established at the
base of the bluffs along Centinela Creek and north
of Ballona Creek.” Moreover, Altschul et al.
(1992:367) comment that:
The Hughes site [CA-LAN-59] is intriguing
for it is the only site on the bluff top that has a
Late period occupation. This site is located near

Centinela Creek, which would have provided
the site with nearby potable water.

At least some of the paleoenvironmental trends
hypothesized for late Holocene coastal southern
California, such as climatic deterioration, involve
forces that logically could have been felt by cul-
tural systems over a wide area of the western
United States. While we cannot undertake a com-
prehensive review of the evidence for such con-
nections here (see Jones et al. 1996; Larson et al.
1996), the California data reveal striking similari-
ties to recent research from the American
Southwest.

Models employing climatic stress have always
enjoyed an inherent plausibility in the arid
American Southwest, where many find it easy to
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imagine agriculturalists living a precarious exis-
tence. On the other hand, few have been inclined
to view California coastal hunter-gatherers at risk
from similar environmental perturbations; particu-
larly given the legacy of theory and research out-
lined earlier. And yet, recent research suggests that
both coastal southern California and the
Southwest were subjected to powerful environ-
mental stresses during the late Holocene. Does
this mean that culture change in either region can
be explained in some simple, environmentally
deterministic way or that southern California
should now be viewed, in paleoenvironmental
terms, as an extension of the American
Southwest? Not at all. Culture change in these two
regions clearly involved a wide range of disparate
factors, including differences of demography, cli-
mate, subsistence resources, technology, social
organization, and long-term patterns of subsis-
tence intensification. Even under the impact of
similar paleoenvironmental stresses, it seems
highly unlikely that cultural systems in coastal
California and the Southwest would have
responded in precisely similar ways. All these dif-
ferences acknowledged, it nonetheless appears
that late Holocene climatic variability and
droughts stressed, and in some instances
exceeded, the adaptive capabilities of both agri-
cultural and hunter-gatherer cultural systems of
California and the Southwest (see also Jones et al.
1996; Larson et al. 1996). If so, stresses of pale-
oenvironmental origin may have been a signifi-
cant factor in bringing about the dynamic
sequences of culture change recorded in many
regions of late Holocene western North America.

Researchers in both California and the
Southwest have targeted the thirteenth century as
particularly “turbulent,” “unsettled” and marked
by rapid culture change in the wake of highly vari-
able and frequently severe moisture conditions
(e.g., Amold 1992; Lambert and Walker 1991;
Larson et al. 1996; Lipe 1995). In the Southwest,
the impact of the “Great Drought” (Douglass
1929), ca. A.D. 1270 to 1300, has been debated for
decades as a cause of the abandonment of Pueblo
communities (Cordell 1984:304-325; Larson et
al. 1996). While this debate will no doubt con-
tinue, a number of researchers are convinced that
climatic instability and drought during the
Medieval era, along with a number of other fac-
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tors, dramatically transformed some regions of the
Southwest. It is during this same time interval that
the California paleoenvironmental record reflects
severe moisture conditions, i.e., between about
A.D. 800 to 1400 (the Medieval Climatic
Anomaly as defined here), a span also encompass-
ing Amold’s Transitional period (A.D. 1150 to
1300). Much like the Transitional-period condi-
tions in California reviewed earlier, Lipe (1995)
points to widespread subsistence crises, settlement
dislocations, deteriorating health conditions, and
high levels of violence peaking among Puebloan
societies during the A.D. 1200s. Moreover, as
Lipe (1995) documents, a number of southwestern
researchers theorize that new social hierarchies
emerged within some Puebloan groups at this time
in an attempt to cope with these stressful condi-
tions. Although employing causal scenarios based
on quite different environmental conditions and
cultural systems, California researchers envision
similar stresses as a “kicker” in stimulating the
emergence of social ranking among the Chumash
in the same time frame (Amold 1992; Lambert
and Walker 1991; Raab 1995).

We believe that the data summarized above
warrant rethinking certain aspects of coastal
California prehistory. First, models of culture
change that posit coastal southern California as an
essentially unchanging and productive environ-
ment should be replaced with hypotheses based on
a more informed appraisal of paleoenvironments
and their likely cultural impacts. Second, the de
facto scenarios of hunting-and-gathering-in-par-
adise that have prevailed since early in the century
are now clearly out of step with recent research in
paleoeclimatology, archaeology, and biological
anthropology. Future research in California might
proceed along five lines: (1) analysis of coastal
and island marine subsistence yields spanning the
Transitional period to better understand the rela-
tive contributions of marine and terrestrial food
supplies; (2) examination of bioarchaeological
data for patterns of pathology during wet and dry
periods; (3) examination of relationships between
settlement patterns and water sources on the
islands and mainland during wet and dry periods;
(5) development of additional paleoenvironmental
records such as pollen studies on the Channel
Islands and mainland.

Not only would research along these lines
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prove informative in terms of regional and North
American prehistory, it would allow coastal south-
ern California to further develop its considerable
potential for the study of prehistoric culture
change. In this discussion we have only touched
on two aspects of this potential: (1) California can
contribute to larger discussions of how long-term
subsistence intensification processes may have
been affected by environmental change, with
important consequences for understanding popu-
lation growth, socioeconomic elaboration, and
health trends (Glassow 1996; Raab 1996), and (2)
the Chumash data can help to illuminate the role
that paleoenvironmental factors may have played
in emergent social complexity among foraging
societies. This would be an important contribution
to understanding the appearance of social forma-
tions that fall on the spectrum of complexity
between egalitarian hunter-gatherers on the one
hand and strongly ranked chiefdoms and states on
the other (Amold 1995).
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